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PROJECT NO. 50595

AFFECTED ENTITY: Guadalupe Blanco River Authority

General Information

Pursuant to 16 Texas Admin. Code § 25.97(d)(2), not later than the 30th day after the date an affected
entity finalizes a material change to a document or training program, the affected entity must submit an
updated report. The first report must be submitted not later than May 1, 2020.

Instructions

Answer all questions, fill-in all blanks, and have the report notarized in the Affidavit.

Affidavit

A representative of the affected entity must swear to and affirm the truthfulness, correctness, and
completeness of the information provided by attaching a signed and notarized copy of the Affidavit
provided with this form.

Filing Instructions

Submit four copies (an original and three copies) of the completed form and signed and notarized Affidavit
to:

Central Records Filing Clerk

Public Utility Commission of Texas
1701 N. Congress Avenue

P.O. Box 13326

Austin, Texas 78711-3326
Telephone: (512) 936-7180
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Affected Entity: Guadalupe Blanco River Authority PROJECT NO. 50595

1. Provide a summary description of hazard recognition training documents you provide
your employees related to overhead transmission and distribution facilities.

The Guadalupe Blanco River Authority does not perform any maintenance on any of it's overhead
transmission lines. All maintenance is performed by an outside contractor.

The GBRA Safety Manual has a section devoted to Electrical Power Transmission. Every
employee is issued a Safety Manual upon hire. In addition, GBRA has a Safety Committee that
reviews the Safety Manual and makes needed additions or changes. GBRA has also hired a
Safety Manager. GBRA hired TEEX to conduct two one-day training classes specially for electrical
safety on October 3 and October 9, 2019. The training was not held in 2020 because of the
Covid-19 pandemic. Another electrical safety training, conducted by TEEX, is scheduled for May
12 and 20, 2021. GBRA is also reaching out to Hi-Line Engineering to schedule a 4 hour class on
electrical hazards.

The outside contractor provided the following description of their training:

Our safety and training is for the most part On the Job Training and Safety. All the operators are
required to view the training and safety disc that comes with the training being operated with the
assistance of myself or crew foreman on proper use and setup of the equipment.

All employees are trained in Hurt Man Bucket Rescue. A minimum of three employees with CPR
and First Aid training are on each crew. Monthly safety meetings with miscellaneous topics and
crew input and discussion.

Crew foreman holds weekly safety meetings. The crew foreman also conducts daily job briefings
that detail all of the hazards, work duties, special situations, emergency procedures, etc. for work to
be done that day.

All employees are trained in the safe use, cleaning, daily testing of the rubber gloves and other
protective devices, test equipment, grounding and proper installation of grounding.

All rubber gloves, other rubber devices, hotsticks, are tested by LCRA at 3 to 4 month intervals.
Equipment is electric tested once a year and also mechanically tested at the same time.

All training is conducted by referencing The Lineman's and Cableman's Handbook.

David Richardson
Clay Richardson Construction, Inc.
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Affected Entity: Guadalupe Blanco River Authority PROJECT NQ. 50595

2. Provide a summary description of training programs you provide your employees related
to the National Electrical Safety Code for construction of electric transmission and
distribution lines.

N/A
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Affected Entity: Guadalupe Blanco River Authority PROJECT NO. 50595

AFFIDAVIT

I swear or affirm that [ have personal knowledge of the facts stated in this report or am relying on people
with personal knowledge, that I am competent to testify to them, and that I have the authority to submit this

report on behalf of the affected entity. I further swear or affirm that all statements made in this report are

7

S gnatur‘e/ C_”

Keyip ddeson

Printed Name

true, correct, and complete.

Generel Manasaer | cE0
Job Title J

éwm “Blang Nl

Name of Affected Entity

Sworn and subscribed before me this I'Fz/'wday of M(LU\ y 2“‘2 l

Montln Year

SWhi,  TRICIA L. RAMIREZ o )
X otary Public, State of Texas NC/U\/ . QD’\M/\ 7\@7\
‘, Comm. Expires 12-20-2024 7
Notary ID_130938645 Notary Public in and For the State of __[€.X4<

My commission expires on \:Z -20 ~ 2{)9%
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FOREWORD

Maintaining a workplace that protects the health and safety of all employees of the
Guadalupe-Blanco River Authority is a core value of our organization. We believe
ensuring all of our employees go home at the end of their workday the same as they
arrived 1s of utmost importance.

The diversity of GBRA’s operations has potential safety hazards that are inherent in
each operation whether it’s working in a laboratory or office setting, working around
high voltages, clearing log jams on the river, delivering raw and treated water to our
customers, or operating and maintaining our water and wastewater treatment plants,
dams, reservoirs and parks. It is important that each and every employee maintain a
constant level of safety awareness while performing their daily work tasks.

This Safety Manual is an effort to assist in safe-guarding the lives and physical
welfare of our employees and the public we serve. It formalizes policies and safe
practices which govern GBRA in regards to safety. These policies and guidelines
have been developed through the years from both internal and external sources.
Policies and guidelines cannot be written to cover every possible situation or condition
in regard to safety in our workplaces so each employee must use a certain amount of
common sense and judgment to:

e Protect himself/herself

¢  Protect fellow employees

¢  Protect the general public

e Report unsafe conditions and practices

Personal caution and good safety practices are the best safeguards and I sincerely ask
your full cooperation to prevent all accidents. Remember:

“No job is so important, no service so urgent, that we cannot perform our
work safely.”
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GBRA'S SAFETY BASICS

Although this Safety Manual describes many specific rules and procedures,
there are a few basic principles that should guide each GBRA employee
during every working day.

Safety, of employees and the public, is GBRA's most important organizational
objective. For over 20 years, the following simple statement has guided our
Safety Program:

""No job is so important, no service so urgent, that we cannot
perform our work safely."

At GBRA, working safely is a condition of employment. GBRA provides
personal protective equipment, proper tools, training and a safe working
environment. It is up to each of us to use good judgment and common sense,
and to adhere to sound policies and procedures, including those found in this
Manual. Before attempting any task, each person should "take two" minutes to
assess the situation and decide how to safely proceed.

Because of the nature of our profession, we are required to work at all hours,
in remote locations, and during inclement weather. Although the water utility
profession is one of the safest in the world, individual safety requires our
constant attention. Many jobs should never be attempted by one person.
Nevertheless, sometimes we are required to work by ourselves. Working alone
can be dangerous, depending upon the type of job being performed. Safety is
particularly important when employees are called out after normal working
hours to respond to unknown problems. In those instances, the employee
should assess the situation and determine the type of activity required to
correct the problem. If more people are needed to do the job safely, the
responding employee will request assistance, and he or she will wait unti] help
arrives before performing the necessary operations or repairs.

As you use this Safety Manual, please make note of questions or sections that

need to be improved. Each year the Safety Committee reviews this Manual,
and your suggestions are needed to make it 2 more useful document.

1l
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b)

5) LAS is corrosive to concrete and some metals such as alumimum and
cast iron. Spills should be cleaned up immediately.

6) Do not use or store near strong oxidizing agents, strong alkalis, strong
acids, chlorates or nitrates. Heating or addition of strong alkalis or
bases causes “ammonia flash” or ammonium which will convert to or
release ammonia which can form an ignitable mixture with air near the
surface of the liquid.

7) Disposal of waste LAS or dry material generated from the cleanup of
spills shall be in accordance with local, state, and federal regulations.

First Aid

1) For ingestion, do not induce vomiting. Rinse mouth with water, and
then drink large amounts of water.  Seek medical attention
immediately. Do not give anything by mouth to a convulsing person.

2) For skin contact, remove contaminated clothing under a safety shower.
Flush with running water. If irritation develops and persists, seek
medical attention.

3) For contact with the eyes, flush eyes with running water for 15
minutes. Remove any contact lenses. Seek medical attention
immediately.

4) For inhalation, move person to fresh air and restore breathing. If
symptoms persist, seek medical attention immediately.

SECTION 9 ELECTRICAL WIRING AND APPARATUS

901

a)

b)

<)

GENERAL

All installations shall comply with the National Electrical Safety Code
(NESC), National Electrical Code (NEC), or United States Coast Guard
regulations. All work shall be by personnel familiar with code requirements
and qualified for the class of work to be performed.

GBRA celectricians shall be trained and have the competency to safely
trouble shoot, repair, and maintamn all electrical apparatus required within
their job descriptions. Electricians must know their boundaries and never
work beyond the scope of the training and experience.

Division Manager shall designate in writing employees authorized to
perform electrical work.
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d)

¢)

g)

902

All tools, test equipment and personal protection equipment used for
electrical work shall be classified and rated acceptable for use with the
voltages present.

All equipment circutts shall be de-energized and reported to a Supervisor
before work 1s started and personnel protected by clearance procedures and
grounding.

At least two persons shall be assigned to work in substations and power
plants where the wiring is congested, where the work is at remote or
isolated locations, at night, or during inclement weather. One person,
trained to recognize the electrical hazards, shall be delegated to watch the
movements of the other persons so that he can wam them if they get
dangerously close to live conductors or perform other unsafe acts, and so he
can assist i case of an accident,

When fuses are installed or removed with one or both terminals energized,
special tools insulated for the voltage shall be used.

DISCONNECT AND OVERCURRENT PROTECTION

Switches, fuses, and automatic circuit breakers shall be marked, labeled, or
arranged for ready identification of circuits or equipment supplied through them.

903

a)

b)

¢)

d)

GROUNDING

All electrical circuits shall be grounded in accordance with the NEC and
the NESC unless otherwise noted in this manual.

A ground shall be provided for noncurrent carrying metallic parts of such
equipment as generators (if not exempted by NEC 250-6), electrically
powered arc welders, switches, motor controller cases, fuse boxes,
distribution cabinets, frames, motors of electrically operated cranes, and
metal enclosures around electric equipment.

Semi-portable equipment, floodlights, and work lights shall be grounded.
The protective ground of such equipment should be maintained during
moving unless supply circuits are de-energized.

Ground fault circuit interrupters (GFCI's) are required in all circuits used
for portable electric tools and in areas where wet conditions may cause
accidental grounding. The GFCI shall be calibrated to trip within the
threshold values of Sma + 1ma as specified in UL Standard 943. All GFCI's
shall be UL listed and installed in accordance with the most recent edition
of the National Electric Code. The permanent wiring to the GFCI shall be
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€)

904

b)

©)

905

a)

b)

grounded 1n accordance with the NEC. GFCI's may be sensitive to some
equipment. For these instances, an assured equipment grounding conductor
program is acceptable. Isolation transformers may aiso be used for portable
electric tools/equipment where there is the slightest possibility of an
electrical shock.

Portable electric lighting used in confined wet and/or hazardous locations
shall be operated at a maximum of 12 volts.

OPERATIONS ADJACENT TO OVERHEAD LINES

Operations adjacent to overhead lines shall not be initiated until
coordinated with utility officials.

Operations adjacent to overhead lmes are prohibited unless one of the
following conditions 1s satisfied.

1) Power has been shut off and positive means taken to prevent the lines
from being energized.

2) Equipment does not have the capability of coming within a minimum
clearance distance of twenty (20) feet from energized overhead lines,
or the equipment has been positioned and blocked to assure no part,
including cables, can come within the minimum clearance distance of
20 feet.

A notice of the minimum requured clearance shall be posted at the
operator's position. Electric line derrick trucks and aerial lifts shall not
be required to comply with this requirement.

Any overhead wire shall be considered to be energized unless and until the
person owning such line or operating officials of the electrical utility
supplying the line assures that it is not an energized line and it has been
visibly grounded.

BATTERY CHARGING

Batteries and battery chargers shall be located in enclosures with outside
vents, or in well ventilated rooms, so arranged as to prevent the escape of
fumes, gases, or electrolyte spray into other areas. A "No Smoking" sign

will be posted.

Facilities for flushing of the eyes and face, and an apron and face shield
shall be provided.
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d)

906

Facilities shall be provided for flushing and neutralizing spilled electrolyte,
for fire protection, for protecting charging apparatus from mechanical
damage, and for ventilation dispersal fumes from batteries.

When charging batteries, the vent caps shall be kept in place to avoid
electrolyte spray. Care shall be taken to assure vent caps are functioning

LOCKOUT AND TAGGING OF CIRCUITS

Equipment or circuits that are de-energized shall be rendered inoperative in
accordance with Section 109 and Division policy.

907 ELECTRICAL POWER TRANSMISSION

a)

b)

Electric equipment and lines shall be considered energized until determined
to be de-energized by tests or other means, and grounds applied.

Clearance requirements of subparagraph 1 or 2 below shall be observed.

1)

2)

3)

No employee shall be permitted to approach or take any conductive
object without an insulating handle closer to exposed energized parts
than shown in Table 9-1 unless:

(a) The employee is insulated or guarded from the energized part
(gloves or gloves with sleeves rated for the voltage mvolved shall
be considered insulation of the employee from the energized part);

(b) The energized part is insulated or guarded from him and any other
conductive object at a different potential; or

(¢c) The employee is isolated, insulated, or guarded from any other
conductive object(s).

The minimum working distance and clear hot stick distances in Table
9-1 shall not be violated. The minimum clear hot stick distance is that
for the use of live-line work.

Conductor support tools, such as link sticks, strain carriers and
insulator cradles may be used provided that the clear insulation 1s at
least as long as the insulator string or the minimum distance in Table
9-1 for the operating voltage.
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TABLE 9-1
ALTERNATING CURRENT - MINIMUM DISTANCE

Voltage Range (phase Minimum Working and

to phase) kilovolts Clear Hot Stick Distances
2.1to 15 2ft. 0 in. (60.96¢cm)
15.1 to 35 2ft. 4 in. (71.12¢m)
5.1 to 46 2ft. 6 in. (76.20cm)
46.1 to 72.5 3ft. 0 in. (91.44cm)
72.6 to 121 3ft. 4 in. (1.02 m)
138 to 145 3ft. 6 in. (1.07m)
161 to 169 3ft. 8 in. (1.12 m)
230 to 242 5ft. 0 in. (1.52 m)
345 t0 362 *7ft. 0 in. (2.13 m)
500 to 552 * 1ft. 0 in. (3.35 m)
700 to 765 * 5ft. 0 in. (4.57 m)

*NOTE: For 345-362 kv, 500-552 kv, and 700-765 kv, the minimum clear hot
stick distance may be reduced provided that such distances are not less than the
shortest distance between the energized part and a grounded surface.

c) De-energized conductors and equipment which are to be grounded shall be
tested for voltage. Results of this voltage test shall determine the
subsequent procedures required 1n 907(e).

d) When attaching grounds, the ground end shall be attached first, and the
other end shall be attached and removed by insulated tools or other suitable
devices. When removing grounds, the grounding device shall first be
removed from the line or equipment using insulating tools or other suitable
devices.

e) When de-energizing lines and equipment operated in excess of 600 volts,
all the provisions of this requirement shall be complied with:

1) The section of line or equipment to be de-energized shall be clearly
identified and 1t shall be isolated from all sources of voltage.

2) Modification and assurance from the designated official shall be
obtained that:

(a) All switches and disconnectors through which electric energy may
be supplied to the particular section of line or equipment to be
worked have been de-energized.
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g)

h)

3)

4)

5)

6)

7)

(b) All switches and disconnectors are plainly tagged indicating that
persons are at work; and

(c) All switches and disconnectors have been rendered inoperable
where design permits.

After all designated switches and disconnectors have been opened,
rendered inoperable, and tagged, visual inspection or tests shall be
conducted to insure that equipment or lines have been de-energized.

Protective grounds shall be applied on the disconnected lines or
equipment to be worked on.

Guards or barriers shall be erected as necessary to adjacent energized
lines.

When more than one independent crew requires the same line or
equipment to be de-energized, a prominent tag for each such
independent crew shall be placed on the line or equipment by the
designated employee in charge.

Upon completion of work on de-energized lines or equipment, each
designated person in charge shall determine that all employees in the
crew are clear, that protective grounds installed by the crew have been
removed, and shall report to the designated authority that all tags and
locks protecting the crew may be removed.

Measuring tapes or measuring ropes which are metal or contain conductive
strands shall not be used when working on or near energized parts.

When working near energized lines or equipment, aerial lift trucks shall be
grounded or barricaded and considered as energized equipment or the aerial
hift truck shall be insulated for the work being performed.

With the exception of equipment certified for work on the proper voltage,
mechanical equipment shall not be operated closer to any energized line or
equipment than the clearances i Table 9-1 unless:

1)

2)
3)
4)

An insulated barrier 1s installed between the energized part and the
mechanical equipment;

The mechanical equipment is grounded;

The mechanical equipment is insulated; or

The mechanical equipment is considered energized.
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)

)

k)

Y

Bare wire communication conductors on power poles or structures shall be
treated as energized lines unless protected by insulating materials suitable
for the highest voltage which may be accidentally applied to the line.

Equipotential single point grounding at the work site provides the
maximum protection for the line worker by the creation of an equal

potential zone. Guidelines for proper installation are:

1) If no ground available, install a temporary screw ground rod as far as
reasonably possible from the work location.

2) Install a grounding bracket on the structure where it will be below the
line worker's feet.

3) Attach jumper to ground and then to grounding bracket.
4) Test line to verify circuit is de-energized.

5) Clean jumper connections with a hot stick wire brush or use self-
cleaning clamps.

6) Attach jumper from bracket to phase conductor.

7) Attach other jumpers such that all conductors are shorted together and
grounded.

8) Remove grounds in reverse order.

When installing or removing conductor grounds, use a grip-all hot stick and
high voltage rubber gloves.

Grounds may be temporarily removed only when necessary for test
purposes and extreme caution shall be exercised during the test procedures.
The lines or equipment from which grounds have been removed shall be
considered energized.

When grounding electrodes are utilized, such electrodes shall have a
resistance to ground low enough to remove the danger of harm to personnel
or permit prompt operation of protective devices.

A ground lead, to be attached to either a tower ground or driven ground,

shall be capable of conducting the anticipated fault current and shall have a
minimum conductance of No. 2 AWG copper wire.
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p)

Q

1)

s)

t)

v)

When setting, moving, or removing poles by cranes, derricks, gin poles, A-
frames, or other mechanized equipment near energized lines or equipment,
precautions shall be taken to avoid contact with energized lines or
equipment.

Unless using protective equipment for the voltage involved, employees
standing on the ground shall avoid contacting equipment or machinery
working adjacent to energized lines or equipment.

Lifting equipment shall be bonded to an effective ground or 1t shall be
considered energized and barricaded when utilized near energized
equipment or lines.

When there is a possibility of the de-energized conductor being installed or
removed accidentally contacting an energized circuit or receiving a
dangerous induced voltage buildup, the conductor beng installed or
removed shall be grounded or provisions made to insulate or isolate the
employee.

When working in an energized substation, authorization shall be obtained
from the designated person before work is started.

When work 1s to be done in an energized substation, the following shall be
determined:

1) What facilities are energized; and
2) What protective equipment and precautions are necessary for the safety
of personnel.

Extraordinary caution shall be exercised in the handling of bus bars, tower
steel, materials, and equipment in the vicinity of energized facilities. The
requirements in 907.b shall be complied with.

Use of vehicles, gin poles, cranes, and other equipment in unguarded high
voltage equipment areas shall at all times be controlled by qualified
employees.

All mobile cranes and derricks shall be effectively grounded when being
moved or operated near energized lines or equipment or the equipment
shall be considered energized.

When switching gang switches, visual inspection should be made to insure

all insulators and the switch handle ground are 1in good condition.
Insulating gloves must be worn when operating switch handles.
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908

a)

b)

NFPA Standard 70E-2012: ARC FLASH and BLAST

The NFPA 70E® 2012 Standard for Electrical Safety in the Workplace
provides the best available and most current information on protecting
workers against electrical hazards while working on or near exposed
electrical conductors or circuit parts that could become energized. Working
on energized electrical conductors and circuit parts that expose personnel to
shock and arc flash hazards 1s only permitted under very specific conditions
specified under Article 130 of the NFPA 70E® 2012 standard. A copy of
this standard, as well as future editions to the standard, shall be kept on file
at each GBRA division office for reference.

Definitions:

Arc Flash - An arc flash (or arc blast) event is a type of electrical explosion
that results from a low impedance connection to ground or another voltage
phase called a “short” in an electrical system. A dangerous arc flash can
only occur if the fault current is very high — in the range of 1000 amps or
more. The massive energy released mn the fault instantly vaporizes the
metal conductors involved, blasting molten metal and expanding plasma
with extreme force that can result in destruction of equipment mvolved, fire
and injury to workers exposed to the arc flash.

Arc Rating - A value of the energy necessary to pass through any given
fabric to cause, with 50% probability, a second or third degree bum. This
value is measured in calories/cm®. The necessary arc rating for an article of
clothing is determined by a Hazard/Risk Assessment and the resulting
Hazard Risk Category.

Calorie - The energy required to raise one gram of water one degree Celsius
at one atmosphere pressure. Second degree burns occur at 1.2 calories per
centimeter squared per second (cal/cm?).

Hazard Risk Category (HRC) - HRC is defined in the NFPA 70E standard
as a general classification of hazard involved in performing specified tasks.
The HRC typically ranges from zero to four with zero denoting minimum-
risk activities and four denoting high risk activities. Each category includes
the minimum personal protective equipment (PPE) required, the minimum
number of layers required to meet this PPE requirement, and the minimum
arc rating of all required PPE in cal/cm®. The Hazard Risk Categories are
described in more detail in Appendix VII, Table A of the safety manual.

Personal protective equipment required while working on panel boards and
other equipment, motor control centers, and switchgear with power circuit
breakers or fused switches is described in sections (c) through (g) below.
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d)

e)

Panel boards or other equipment rated 240 volts or below.

1)

2)

Working on energized conductors including voltage testing is a
hazard/risk category 1 and requires arc-rated clothing, insulated rubber
gloves and insulated hand tools.

Remove/install circuit breakers or fused switches 1s a hazard/risk
category 1 and requires arc-rated clothing, insulated rubber gloves and
insulated hand tools.

Panel boards or other equipment rated greater than 240 volts and up to 600

volts.

1) Performing infrared thermography outside the restricted approach
boundary is a hazard/risk category 1 and requires arc-rated clothing.

2) Circuit breaker or fused switch operation with covers off is a
hazard/risk category 1 and requires arc-rated clothing.

3) Working on energized conductors including voltage testing is a

hazard/risk category 2 and requires arc-rated clothing, nsulated rubber
gloves and insulated hand tools.

600 volt class motor control centers (MCCs).

1)

2)

3)

4)

3)

6)

Performing infrared thermography outside the restricted approach
boundary is a hazard/risk category 1 and requires arc-rated clothing.

Circuit breaker or fused switch or starter operation with enclosure
doors open is a hazard/risk category 1 and requires arc-rated clothing.

Working on energized conductors including voltage testing is a
hazard/risk category 2 and requires arc-rated clothing, insulated rubber
gloves and insulated hand tools.

Working on control circuits with energized conductors and circuit parts
greater than 120 volts exposed is a hazard/risk category 2 and requires

arc-rated clothing, insulated rubber gloves and insulated hand tools.

Application of safety grounds, after voltage test is a hazard/risk
category 2 and requires arc-rated clothing and insulated rubber gloves.

Opening hinged covers to expose bare, energized conductors and
circuit parts 1s a hazard/risk category 1 and requires arc-rated clothing.
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g)

7)

Removal of bolted covers to expose bare, energized conductors and
circuit parts is a hazard/risk category 4 and requires a 40 CAL/SQ.CM.
arc-rated flash suit.

600 volt class switchgear with power circuit breakers or fused switches:

1) Performing infrared thermography outside the restricted approach
boundary is a hazard/risk category 1 and requires arc-rated clothing.

2) Circuit breaker or fused switch operation with enclosure doors open is
a hazard/risk category 1 and requires arc-rated clothing.

3) Working on energized conductors including voltage testing is a
hazard/risk category 2 and requires arc-rated clothing, insulated rubber
gloves and insulated hand tools.

4) Working on control circuits with energized conductors and circuit parts
greater than 120 volts exposed is a hazard/risk category 2 and requires
arc-rated clothing, insulated rubber gloves and insulated hand tools.

5) Insertion or removal (racking) of circuit breakers from cubicles, doors
open or closed is a hazard/risk category 4 and requires a 40
CAL/SQ.CM. arc-rated flash suit.

6) Application of safety grounds, after voltage test is a hazard/risk
category 2 and requires arc-rated clothing and insulated rubber gloves.

7) Opening hinged covers to expose bare, energized conductors and
circuit parts is a hazard/risk category 2 and requires arc-rated clothing.

8) Removal of bolted covers to expose bare, energized conductors and
circuit parts is a hazard/risk category 4 and requires a 40 CAL/SQ.CM.
arc-rated flash suit.

Summary

1) A 12 CAL/SQ.CM. face shield and coat and hearing protection will be

worn when:

e Working on ENERGIZED control circuits, on ENERGIZED
conductors, or with ENERGIZED circuit parts exposed including
voltage testing is a hazard/risk category 1 (240 volts or below) and
category 2 (greater than 240 volts and up to 600 volts). Both
categories require arc-rated clothing, insulated rubber gloves and
insulated hand tools.
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e Performing infrared thermography outside the restricted approach
boundary is a hazard/risk category 1 and requires arc-rated
clothing.

e Operating a circuit breaker, fused switch, or starter with covers off
or enclosure doors open 1s a hazard/risk category 1 and requires
arc-rated clothing.

e Application of safety grounds, after voltage test is a hazard/risk
category 2 and requires arc-rated clothing and insulated rubber
gloves.

¢  Opening hinged covers to expose bare, energized conductors and
circuit parts is a hazard/risk category 1 (600 volt MCCs) and
category 2 (600 volt switchgear). Both categories require arc-rated
clothing.

2) A 40 CAL/SQ.CM. arc-rated flash suit and hearing protection will be
worn when:

¢ Removing bolted covers to expose bare, energized conductors and
circuit parts (600 volt MCCs and switchgear) for any reason
including infrared thermography is a hazard/nsk category 4 and
requires a 40 CAL/SQ.CM. arc-rated flash suit.

¢ Racking circuit breakers and the removal of buckets from MCCs
are hazard/risk category 4 and require a 40 CAL/SQ.CM. arc-rated
flash suit.

SECTION 10

BACTERIOLOGICAL AND CHEMICAL LABORATORIES
1001 GENERAL LABORATORY PRECAUTIONS

a) Learn the location of safety equipment including Safety Data Sheet (SDS)
notebooks, safety shower, eye wash, fire extinguishers, first aid Kkits,
respirators and safety shields. Do not be afraid to use the protective
equipment. Training is available.

b) Put all chipped, cracked or broken glassware into containers marked “For

Broken Glass Only” for final disposal. Do not put this material in
wastebaskets. In sinks used for washing glassware, removable rubber mesh
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Electrical Safety - GBRA

9/27/2019

Introductions

*Name
*Organization
* Position
*Work History
* Expectations

=24

Overview

*Hazards Associated with Electricity

*Definitions for Safety Related Work
Practices

*General Electrical Requirements
*General Electrical Safety

*Emergency Response Training (optional)
*Questions




What is Safety ?

Safety is a state of mind that
allows activities to be
accomplished without incident
and allows logical adjustments to
be made to prevent incidents

Intrastructuce raming A Satuty laataute e 4

.
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Safety
Standards
How Do We OSHA 1910 & 1926
Work NFPA 70E

NESC
Safely? NEC
IEEE
National organizations
Company Safety Manual

Intrasuucturs Teawmy & Safecy Insteuto T==r
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What is a Near Miss?

An unintended, unplanned,
or unexpected event that
could have, but did not,
result in personnel injury or
property damage

nrashveture oy & Snety lonista ==
& Say iZ=EN

What is an Accident?

An Accident is the
interruption of a chain
of events that causes
injury to personnel,
equipment or both to
occur

==X




Electrical Work Is:
Hazardous

* Electrocutton And Burns Are Significant
Causes In Work Related Fatalities

oA Majority Of These Incidents Occurred At
<600 Volts

oEspecsally To Electricians / Helpers &
Construction Workers

* Arc Flash & Arc Blast Are As Dangerous
As Electrocution But Poorly Understood
Recognized As Electrical Hazards

* Falls (From Ladders)

Intrarruciure Tranig & Siety nettute
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Electrical Hazards Statistics

* Each year workers die from
contacting electric current
—Approximately 212 workers died

after contacting electnc current
— Approximately 77 were

construction workers
—Approximately 5% of all

occupational

deaths result from

electrocutions

Inteastocture Toamng & Satety tastauta ==y

ELECTRICAL HAZARDS — -,5\1;/

CAUSES:
* Unsafe Conditions

- Fauily lnsulat on

- Improper Geounding
Loose Connect ons,
Defectve Parts

- Ground aults In Equipment
Ungu irded bive Parts
Underrited Ecuipment
Wor< t nvironment

*» Unsafe Acts worcpacuces) Pravailing Mind Set
“It Wor't Happen To Me”
* Combination \Y (Famous Last Wordh)
SRS Ak o wsse tr Lo L ann
ARG AT i

Intrasteocturs Traming & $afety natauts i
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The Sad
Reality

This victim contacted an
overhead power line
whtle working from an
aenal bucket

NOTE: Most aerial
equipment s NOT
insulated

Iabaszucture Traming & Safoty Inathuts ==y
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Training: i

© WHO - Employces Who Face A Risk Of Electiical
Shock That Is Not Reduced To A Safe Level By The IR
Electiical Installation Requitements
o Qualified Persons Who Work On The Equipment
o Unquabified Persons Who Wotk Atound The
Equipment

!
4,

¢ WHAT - Safety-Related Work Practices Requued by
OSHA 29 CTR 1910 331 Thwough 1910 335 That Pertain
To Then Respective Job Assignments And Necessary
For Then Safety

Infiantructure Framna & Snfaty laslduin ety

Training:

Required By 29 CFR 1910.332
* Workers

oflectricans

ofiectricat Engineers

<Matenal Handling Equipment Operators.
oPainters

«Welders

cHVAC Mechanics

oMaintenance

cIndustrial Machine Mechanics

« Therr Supervisors

Infantrsctura Teamrig & Safely Instaute e




Training:

1st Aid-CPR

When Employees Are Performing Work On Or Associated
With Exposed Lines Or Equipment Encrgized At 50 Volts
Or More, Persons Trained in First-Aid Including
Cardiopulmonary Resusatation {CPR) shall be available

* All Faciliies Management Trades Speaalists Are To Be
Trained s 1* Aid CPR AED

* ABA-Trained Safety Instructors Use The American
Heart Association Course Which Requires Certificatton
Every ? Years

Iehastucture Tramng A Sataty Inateute e 4
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How Electricity Acts:

Behind Turning On An Electric Switch
There Must Be

BAR

* Power Source - The Power Generating
Station

Transport Method - Electric Current

Travels Through Conductors, Normally In The
Form Of Wires

* Force — The Pressure To Make Electricity
Flow, Measured In Volts, Is Provided By A
Generator

[ yoo
izsX

How Electricity Acts:

Voltage (v) s Pressure (increasing the voltage will make
more current flow)

Current jamps) 1s Flow Rate

Resistance (ohms) to the flow of electricity depends on
* Nature of the Substance
Length and Cross Sectional Area of the Substance
« Temperature of the Substance

Current = Voltage / Resistance Volts or Amps Kill?

Electrical Power (Watts) = Voltage x Current

AMPS!

tiastrocturs eaming A Safely Insttue b=y
chhied ==X
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DEFINITIONS

* Qualified Person - Those Permitted to Work On
(Duect Contact) Or Near (Dite To Contact By
Means Of Tools Or Materials) Exposed Energized
Parts Due To Training And Experience In The Skills
And Techniques Necessary To

~ Distingmsh Exposed { wve Parts From Other Equipment Parts é’

o Determine Nominal Voltage Ot Exposed Live Paits
= Such As 120 240 and $30Y 277
* Helps Daermme Proper Work Procedures For The Job
>Know 1 he \pproach Clearance Distances For The Corresponding
Voltages To Which A Quahfied Person Can Be Exposed
o B¢ Able 1o Recogmze What Protective Equipment And Tools Arc
Requied Fot The Woik Area And Paopetly Use Them
ol ollow Sate Electrical Work Practices

Intattruaturs Tramg & Sfary inatauto

v
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DEFINITIONS

* Unqualified Person - Trainee And / Or A
Person Who Does Not Meet “Qualified Person”
Criteria But Faces A Risk Of Electrical Shock

* May — Optional (Recommended)
* May Not — Prohibited

« Shall — Must Comply

Iniinateugtucs f1nmng & Saiaty tnaihuts

ENERGIZED (tlectrically) Electricity Is Flowing Into

And Powering A Piece Of Equipment [n Order For It To
Perform Its Function, 1 e , The Equipment is “Live” or
“Hot”

Only QUALIFIED PERSONS May
Work On Energized Electric
Circutt Parts Or Equipment

* Trained To Avoid The Electrical
Hazards Of Working On Or Near
Exposed Energized Parts

tatinavucturs Tineng & Sufety Inatsuts
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DE-ENERGIZED (€lectrically) Al Parts Of The
Equipment Have Been Isolated From its Electrical Energy
Source And Verified That It Will Not Operate By Using

« Normal Operating Controls

Hot!

Don’t Work It

Make It Safe

OF ENERGIZED

With Careful Planning, Work Can Almost
AlwaysBe Done With Equipment

Infeastiucture Trammy & Satety (nattute
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Accessible

* Equipment
—Admutting close approach
— Not guarded by locked doors, elevation of other
deterrents
* Wiring Methods
- Capable of removed or exposed
~Closed tn or by structure of building
* Readily
—Capable being reached quickly for operation,
renewal or inspection
~Requires no ladders and can be reached without
chmbing over obstacles or barricades

Intiastructure Trawng 4 Jatety Inathuta

125

Affected Employee

* An employee whose job requires
them to operate or use a machine
or equtpment on which servicing or
maintenance Is being performed or
working in an area where service or
maintenance (s being performed

Intiastrvatucn Trammg % Saiedy Insteute
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Authorized Employee

* A person who locks out or tags
equipment in order to perform
service or maintenance to
equipment.

* An affected employee
becomes an authorized
employee when that persons
duties include performing
service or maintenance to
equipment

niaei vt Trammg & Soety natute e
o & =Y
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Attachment Plug

* A device by Insertion in a
receptacle establishes a - TN
connection between the e 7T %

/L - ¥

conductors of the o
attached flexible cord and }
the conductors connected @m\ =
permanently to the il

receptacle

[ P P
o sl ==X

Barricade

* A physical obstruction such as
tapes or cones or a frame
type wood or metal structures
intended to provide warning
about and to limit access to a
hazardous area

nkeasiractu Foamia & Sutly Istite ==
d y




Barrier

WYYy Y I
* A physical obstruction that Is h
intended to prevent contact ..
with equipment or energized ) ns
electrical conductors and :},’,; ;";:
circuit parts or to prevent 43 LY

unauthorized access to a V

work areas.

Intrastatura Trassisa & Sataty Inattita
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Bonded

*Connected to establish
electrical continuity and
conductivity +

.
-
1.

o
R
‘v,

(ot astructure Traming & Saay Inersute

TEEX

Touch Potential

« Potential difference
between earth and
another conducting
surface with-in a person
reach

* Horizontal reach of an [y

average person is about 3
feet

Infinabuature Trnuoiog & Satoty sthute

10



Step Potential

* Potential difference
between two points on the
earths surface
—Based on an average pace .
—Distance vartes 2 to 3 feet '

Infrans uoture Tramiog & Yafely laritulo ==r
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Electrical Shock

* Defined as the process where the body becomes
a path for electrical current where the injury
results can either be direct or indirect.

—Direct shock is the injury that results from flow of current
though body
*Burned tissue
*Death

—indirect shock Is the injury that 1s the results of the direct shock
*Fall off a ladder
«Broken leg, arm or head injury

Incasucure eamig & Saary nsevta oo
iZzN

SHOCK HAZARD

Body Becomes Part Of The Electrical
Circuit, i.e., In Contact With:

A Both Wires Of An Energized Circurt

B. One Wire Of An Energized Circuit And The
Ground

C “Hot” Part {1 e, A Metallic Part Of A Tool In
Contact With An Energized Wire) And The

Ground
* Due fo Break (n Insulition

nrsnyuctv Foammg & Satry vt —
b e == g
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SHOCK HAZARD

Severity

Depends On-
*Current Flow
{Amps)
*Path Through Body
*Time
*Frequency

*Heart Cycle ﬁ
+General Health :

Intastivetute Trama & Satsty Inatnute bt &

9/27/2019

SHOCK HAZARD
Effects On Human Body

CURKENT }m ACTLON

T P

o Beadi s Duaii

Few Db 1asra
IDEATH LN

As httle as 27 Volts con be FATAL

e Dissoy 4 Satety toataute ==y

SHOCK HAZARD
Effects On Human Body

Conductors Offer Liitle Resntance To The Flow Of Electric Current
© Melals Water

Inulaters Have High Resistance (o the tlow of electric current
+ Porcrlan, Pottery, Dry Wood

Low Rrustance aapih Cureent

Hegh Resastante €20 Low Current

'if 4 T ,}a"‘"';-« 3
o g\

Ory Skin Has A Fairly liigh
Resistance To Electric Current, Sut
When Moist There Is A Drastic
Drop In Ressstance
Ory Your Hands Before inserting/
Removing A Power Plug

[ ==
==X
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Potential Variables

* Body resistance

—Varies with size and composition of person

—Values vary from 500 to 1000 Q

—Gender

Condition of the surfaces involved with the
contact

—Soil (wet, dry, damp, etc.)

—Person
« Skin texture

«Shoes

—Equipment or surface conditions

[rrye——

ey A Safety Instrute b d

SHOCK HAZARD

Protective Measures

INSULATION

Material Located Between
Points Of Different Potential
To Prevent The Flow Of
Electricity
* Most Common Causes Of
Fallure - Heat, Dirt, Chemicals,
Moisture, Sunlight & Physical
Damage

LOuRT U o S §

277 A4l 450 Vol Wire € ofor 4 aien
< Phaet Hroun
Phue .t
©Phaed Sk
Sewteil canrWh S Whoe
e
Gaeunt e ok Vi vime

[ — P
o e ==X

SHOCK HAZARD

. ' i
Protective Measures -:-mm“ VOLTAGE

“KEEP OUT

GUARDING
* > 50 V Requires
>Enclosed Room

= Permanent Partitions
<> 8 Above Floor
3 Platfarm / Balcony / Gallery

* > 600 V Requires
o Metal-Enclosed Equipment
s Endlosed Vault Controlled by a Lock
>Marked With Caution Signs

Inteuntrvaturn Jearung & Safaey (natauta F s 4
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SHOCK HAZARD
Protective Measures

GROUNDING

Non-current-carrying Metallic System Components, Such As
Equipment Catinets, Enclosures, And Structural Steel, Need

To Be Electrically Interconnected So Voitage Potential Cannot | wor o Guarantee Against Shock

Exist Between Them Then A Low-Resistance Path To The Carth
Is Provided
+ Service / System Ground
White / Geay Wice Is Grounded At The Generator / Irinsformer & At The
Service Fntrance Of The Bulding
Protects Machines Toois & Insulation Against Damage
+ Equipment Ground
Additsonal Ground Path | rom Machine / Tool To The Ground

peatects Fqupment Operator

SHOCK HAZARD
Protective Measures
5,

CIRCUIT PROTECTION DEVICES A A

Circuil Breaxers
Protects Worker From Overcurrent & Short ko
Circuits By Automatically Shutting Off The 5
Electricity o
* Overcurrent Caused By* Malfunction, s

Overheating, Too Much On A Circuit, r
Power Surge, Damaged Insulation

Intiastewsture Toninang & Safaty ritute

paore
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122,

SHOCK HAZARD
Protective Measures

FUSES
* One-Time Use Over-Current Devices
o Fast-Blow/ One-Time Protects From Sudden
Current Surge
> Slow-Blow / Time Delay Ignores Momentary
Current Surges
* Melts / Burns in Two When Set Current
Value [s Exceeded Curtndge
>15/20/30amps Household -
- 100/ 200/ Greater ~ Industrial

Intastruature Tramng & Sataty Insteute

=24
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SHOCK HAZARD
Protective Measures

Circuit Breakers

Over-Current Devices
Designed To Trip Open
The Circuit By
Electromechanical
Means When Set Current
Value Is Exceeded

Infnatescturn Tenaing & Safely nataute
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GROUND-FAULT CIRCUIT INTERRUPTER (GFCI)

Designed To Shutoff Electricity Within 1/40th
of aSecond

* Compares Current Going Into And Out Of Equipment
tnterrupts Power If Oiffers More Than 6 mA

* Prevents Electrocution '

* Used in tigh-Risk Areas -]
. Wet Locations
Construction Sites.

Ineavwucture Teanng & Yatory Ineteste

=Y
SHOCK HAZARD
Protective Measures .

J

Hecoptacte GEC(

-1

Ponale GICt

124

SHOCK HAZARD
Protective Measures

Replace [ Reset Circuit Protection

* Random Power Surge Replace Fuse Or
Reset Breaker

Use £xact Duolicate Fuse

* ¥ gner Rted Fuse Cin Damage bqu pment / SLit A
e

« Lower Rated Fuse Cou'd Exolode.

s
* Circust Breaks Again Or If There Is Smoke, e
Heat Or Unusual Odor -~ .
Immediatey De knergize P = -‘\:
Do Not Keeo Resettng Bredser F nd Tne Prodiem - \.4:“‘
+ Never Bypass, Bridge Or Disable
fiastuoture Trnming & Satoly st T==r

T
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SHOCK HAZARD
Protective Measures

State { aw Any actinaty that
1esults in the movement ot
removal of earth, 10¢k ot other
matenals ot on the giound
1equires the excavator to contact
the Utihty Company o One Call
Center with adequate information .
regatcing the dig Each excavator Underground Utiities
15 1equuied (o watt 72-howrs o1 3 ———— e

business days before staring the ( Identify Utility Locations Before Digging
digging wotk

[ —— 7=s,
8 Sntay £ 4

9/27/2019

SHOCK HAZARD
Protective Measures

Qverhead Power Lines
Prevent Contact

= Unquakfied Employces And Mechanical Cquipment
Must Stay 10’ Or More Away
Add 4 kor £3ch 10,000V Over 50,000V

* Employeces Standing On The Ground May Not
Contact the Equipment Unless Clear

« Use CAUTION When Carrying Metal Ladders, Long
Pieces Of Pipe, Steel Or Lumber, Or Using Boom
Trucks

Inhaegacture Teamey & 5 ataty lantduty =Y

1=z

SHOCK HAZARD
Protective Measures

£ aupment Sary o J

Runtonance Koosist

LOTO

rockoutl
racour HITR|

PROCEDURES

Intinstractors Trammg & Satedy nsteute
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LIVE (HOT) WORK!

Work On Live Equipment Is Only Allowed If It Can Be Shown That De-
Energizing.

* Inttoduces Additional o1 Incicased Hazards

Intsaption of e Suppost b quipmeat
+ Deactination of | mergency \lim Sysicns

Shiutdisa of Hazdrdows | ocation \untlston 1quipmcit

Remaonat of Hlumaation lot 2 € il Woik vrea

+ Is Infeasible Due to Equipment Design or Operational Limitations

Duaghostics & lesting of Tleane Cirunts Thtd i Only Be Potormed Wath the ¢ rant £ acrgszed ¢ Houblk
Slhootng)
Work on Sigh Cucnt Prece of §qmprient Weuld Shutdes i ntze industial roces

* Financial or Customer Comforl Considerations ire
NOF Agequate Reasons to Work On or Near [nergized € reuits *

Intrattructna franing & Satety Inntauto

LIVE (HOT} WORK! PERMIT

The Supervisor And Employees
Complete A
LIVE WORK PERMIT Designating

¢ Job To Be Done

¢ Employees Involved

Procedures & Tools To Protect The
Workers

Rescue Recovery Operations
Limited Time Frame

Tatastructurn (ramng & Sslsty Instiute

Electrical Equipment (Switchboards, Panelboards, Industrial Control Pancls, Meter
Socket Enclosures, And Motor Controt Centers) That Is Likely To Requtre
Examination, Adjustment, Servicing Or Maintenance While Energized,
SHALL Be Field Marked With A Label Containing

+ At Least One Of The Followng
> Available incident Energy And The

Corresponding Working Distance A WARNING

Minimum Arc Rating Of Clothing [Are Flash and Shock Hazard

Required Level Of PPE

Highest Hazard/Risk Category (HRC) For

The Equspment

el

+ Nominal System Voltage

« Arc Flash Boundary

oe tovr it o

Infensteuc tuce Tramng & Satsty Inatdute

17




ARC FLASH Hazard

To Minimize Exposure To Arc
Flash When Turning Off &
Restoring Power —

Use One-Handed Technique

*Wear Appropriate PPE
eStand To The Side &
Sideways

*Use One Hand

Infenatructore Tramey 5 Yatedy sitite b 4
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Electrical Burns

* Types of burns
—External
* Classified by depth and degree
« Severe tissue damage
» Normatly 2 4 days to determine extent
—Internal
+ Compare to a microwave
* Tissue and muscle damage
* Extent based on entrance and exit site of

current source

* Preventive measures

Intastscture (1ammny & Satoty Inateuts 7=y

When Do Arc Blasts Occur?

* Accidental contact with live parts
* Conductive object in proximity

*Sparks generated by breakers, fuse or dropped
tool

* Over voltage condition
* Insulation failure or corrosion build up
* Presence of fumes or chemical that ionize air

TEEX

18



Results of Arc Blast

* Thermal radiation
* Pressure wave

—Caused by the accelerated
temperature change

~Seventy based on the kA of the arc
—Injury to head, body and ears

* Projectiles
—Metal particles propelled

—Cooling metal become ignition
sources and shrapnel

~Lethal as much as 10 feet away

intastructure Teammg & Safedy Instata FetS
s 0 & Safoty | ==y

9/27/2019

Components of an Electrical Arc

" v 1.

y !
-
r ;
S
] b .
E
o §
§ |
intenstructure Traming A Sately Instdute ;‘_.‘__'I
Explosions

* Occur when electricity provides a
source of ignition for an explosive
mixture
—Atmospheric

*Gasses

*Oxygen rich environment
—Component malfunction

*Conductors overheating

*Contacts overloaded

*Arc suppression device fallure

g & Sataty inathuta =
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Fire

* Causes

—Defective equipment

—Poorly maintained
equipment or
facilities

—Poor or improperly
installed equipment
or conductors

9/27/2019

480 Volt Arc Blast
T T %

!e; . oy w0

nfotuoture Traing & Saimy ikt y==,
v 24

SHOCK HAZARD
Protective Measures

Test Equipment
* Only Qualified Person Is Allowed to
Test

* Test The Multi-Meter On A “Live”
Source Before Checking Equipment

* Dissipate Capacitors Prior To Testing

* Set To Appropriate Scale Rating (set
High Then Come Down)

Intenatiuctice Trmmeng & Saloty Insttute T==r
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Electrical Parts Are Considered

LIVE (HOT) WORK! Energized Until All Lockout-
Tagout (LOTO) Steps Are
Completed

* Placing an Electrical Conductor
or Circurt Part (n a Safe Work
Condition (Off & De-
Energized)1sn ltself a
Potentially Hazardous Task

* Voltage Testing While
Completing LOTO Is
Considered As Working on
Live (Energized) Parts

10a & Satoty loathutn ==y

9/27/2019

Personal Protective Equipment
Flame Resistant (FR) Clothing

7,000 Electrical Burn Injuries
In The Work Place Each Year

1 he Most Severe Burns \re Caused
By lgnited Clothing

Not rom Fhe tinal
Arc i lash L ae And Explosion

Do Not Wear Synthetic Fabrie

It Melts iinto your shin)

. Acctate, Nvlon Polhesta Rayon ot
Blends

Iehastruators 1raning & Satary lostdoro ==y

Personal Protective Equipment
Flame Resistant (FR) Clothing

Type Of FR Clothing Required
For Work On Or Near Systems
Rated At:

*240 Volts & Below (Low-Energy

work)

oNatural-fiber / Non-Synthetic Clothing ts
Adequate for Many Tasks

oSome Higher Risk Tasks Require Flame
Resistant {FR) Clothing

241 - 559 Volts

oRequires at Least One Layer of FR Clothing
Worn Over Natural-fiber Clothing

nensysire ramn & Saay onssta y==,
v u & Swtary ==X
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For EnergizedElectaical Equipment

< 240 Volts

Facilities Management Trades Speaialists Are To Wear

9/27/2019

=2

Long Sleeved Leather Work Safety
Cotton Uniform Shocs with Glasses
Shirt and Trousers  Rubher Soles {ANSI Z
871,
Hard Hat rated for at least !
2,200 v {Class E)
¥  Recommended:
B Leather Gloves
Arc Flash Rated Face
Shiefd (Over Safety
Glasses)
i Non-Synthetic Under
4 Layers
Intwbuotura Frasmna & Saisty intdots ==

For Energized Electrical Equipment

Facilities Management Trades Specnahsts Are To Wear-

Hard Hat rated for at least

2,200 v
Arc Flash Rated Face Shield Leather
Over Safety Glasses
Gloves
Long Sleeved Uniform Shirt and
Trousers & Layers Underneath Of
Natural Materials Le::‘ther Work
Flame Resistant Coverall (Cotton / NOT Synthetic) Shoes with
tavc Raung 81 Rubber Soles
an0

Intinatras bacn Doy & Safaty Insthute

41-599 Voits

Personal Protective Equipment
Arc Rated vs. Flame Resistant Clothing

Arc Rating Of PPE Is To Be Matched To The Arc Flash Hazard

FR Rating Means The Material Wil Not Ignite Or Continue To Burn When Heat Source Is

Removed

Knowing The Arc Rating Of The Equipment Allows The Employee To Make A Proper
Seclection for FR Protection  The Bigher The Number The More Protection
> Not All £R Clothing Is Arc Rated But All Arc Rated Clothing Is Flame Resistant
o Arc Rated Clothing Provides [nsulation To Prevent Fatal 3@ Degree Burns
* Can Stll Receve Survivable 2 / 1% Degree Burns

Examples If Arc Flash Hazard Is
6 Calories Then £R PPE Rating of 8 s OK
10 Calories Then FR PPE Rated of 8 1s Not Sufficreat, Requires  An
Addition 1l Layer O Higher Arc Rated Clothing

intineuuoturs Trammg & Satety (neteute
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Personal Protective Equipment
Arc Rated/Flame Resistant Clothing

¢ As The Heat From An Arc Flash Can Cause
Garments Worn Under Arc Rated Clothing To
lgnite, Those Under Layers Should
* Not Be Made Of Synthetic Materials
* Be Made Of Natural Matenials, t e , Cotton

+ Clothing Made From The Following (Synthetic)
Fabrics, Alone Or In Blends, Is Prohibited
Unless Treated (To Be Flame Resistant)
Acetate, Nylon, Polyester, Rayon

Iehauuciuns raming & Sasty Inlote F=s
o & Serely =EY

9/27/2019

Personal Protective Equipment
Hard Hat Ratings

* Type 1 - Reduce Impact Force From Blow To
Top Of Head

* Type 2 - Reduce Impact Force From Blow To
Top Or Sides Of Head
 Class G (General) - Reduce Danger Of

Contact With Low Voltage (tested At 2,200 volts
Phasc To Ground)

* Class E (Electrical) - Reduce Danger Of
Contact With Higher Voltages (vested At 20,000
Volts Phase To Ground}

* Class C (Conductive) - Not Intended To

Protect Against Electrical Hazards

intrastructurs | raming & Safety inainule ;==
Y iZEX

600 Volts & Above

For Energized Electrical Equipment [RIER
[High energy tasks}

(FM Trades Specralists Normally DO NOT War At These Voitages Assist Power Company)

Arc Flash B -
Rated Face Leather Gloves 2%
Shield Over Wt

Safety Glasses A

Long Steeved Uniform
Shirt and Trousers &
Layers Underneath Of
Natural Matersals
{cotton / NOT
Synthetic}

Leather Work
Shoes with
Flame Resistant flash Rubher Soles

fArc Raung 40} Wom Over

FEEX

23



..and Use Protective Equipment/Insulated Tools

@" I s
' g:ﬂ i
i
} g‘f ?}_ \ Fl“: En\ t
1B W Ll ! Grounding Cahtes
{ i l‘ \! / g t
Insulated of < ‘
Static
Non.Sparking Tool
on-Sparking Toofs Fuse Pullers Discharge
Stick
+ Personally Assigned
Rubber / Composition Gloves / Sleeves
« Inspect & Air Test At Start Of Each Day and
Each Use
+ To Be Regularly Lab Tested Every 6 Months
Wastctace Ui & Safen Inareute bz 4

9/27/2019

When To Wear PPE?
e ARC Flash Protection Boundary

Is The Minimum Safe Distance From Energized Electrical
Fquipment Without Need To Wear PPE

* Distance Increases As Prostueo & Sound Waves
sFault Current tevel Increases InErcass O 200 bn 67
The Longer The Fault Is Allowed To Exist *Hoton Hotal
*Copont Vapor
* Minimum Of 4 Feet lor Systems 600 Volts Or Less intonso Ligt
>To Prevent 3" Degree Burn (= Life threatening) | Smapnol o

{2 Dogree Burn Or Less Is Curable)

+ PPE Must Be Worn Within Boundary (50 Volts Or More)

NFPA7OE 3 1 % OSHA 1916 I350H 110 )

(oastrctars Teammg & Satedy Instests

Approach Boundaries (for “Live” Electrical Work)

Protiitod approach boundary

NFPA appronch houndnnes 2017 adit o

ohanucturs Trang & Sfay niduin ==
S fc2 g
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Approach Boundaries

Any point on an exposed
anergizad elecincal
<conductor or crcunt part

Arc flash bouncary
P
e P
&

L? /Lnﬂ\xted approach boundary

/—le tad space

-~ Restricted space

) ‘X
\\ Restricted approach boundary

foaativcture Tranmy 4 ately Insthuts

9/27/2019

Approach Boundaries to Live Parts

* Shock Hazard Analysis
—Voltage exposure

—PPE Required Arc Flash and Shock Hazard
—NFPA130.2(A) Appropriate PPE Required
—Table 130 2 (C) 39 mch  Flash Hazard Boundary
o 164 catem 2 Flash Hazard st 18 inches
* Approach by Unqualified , Gt U -SSPt 4
overal
Persons 440 VAC  Shock Hazard when cover |s removed
* Flash Hazard Analysis o Glove Class
42 ach Lemited Apptoach {Fived Circurt)
—-NFPA 130 3 12 weh Resiricted Approach

=Inyury from arc flash
—Flash protection boundaries
—Protective Clothing and PPE

Invasbuciure s & ety nsaotn —
izEY

NEPA 708 2012 Table 110 1(C) (3}

ADIoach Roundasies to Faerglied Hlactreal Canductorn e Fircon Rarts 1o Shock Protection tor Altarn iting Current

Sy e (AN dimemsians are Gistancs from Hee part (0 cmpiayer)
L w ! ) w )
r umited Approach Boundary Rentricind Aporasch

Nominal Syt Voltage | Roundary, tachudes

ange Prasn 1o Phase | 180N Movalle | £x0o1ed e AN |1oagrten Moverment

i Conducrar o rader

s T hetseanes | etsecoes e speted
w0 900 R o an o~ e [P

@ 1N TR e o
min TRy T 7 han e LT R S PP IN
v ey | am . wrda 1 nea
[T IR e LR
3 o b Gon e e BREED
v 1T awan Sioe T Tinda
Mmcwuny o D | TR
RUSTIATSTINN ELIL AR AR R I i
Syt s Unom e wa Ty
Mty Bein TR s
50 <10 30ty T v CTED T o
. 1 san 1 i e

fntinetrverurs Tenmwg A Tatety Inacauts
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9/27/2019

Infrastructure Toammg & Safoty Inctauts ==X

Emergency Response Training (ERT)

araucturs Ciamig & 3uisy Itk =z
==X

Emergency Response Training - ERT

+ In case of an accidental electrical shock incident, quick
response is essential

* Seconds gained or lost can decide the life or death of a
victim

26



Emergency Response Training - ERT

* NFPA 70E requires that employees
exposed to shock hazards be trained in
methods to safely release victims in
contact with energized conductors or
circuit parts

* Refresher training shall occur annually

, "
st T RS- roz
o 8 e =X

9/27/2019

First Aid, Emergency Response and
Resuscitation

* Employees responsible for responding to medical emergencies
shall be trained in first aid and emergency procedures

* Employees responsible for responding to medical emergencies
shall be trained in CPR
» Refresher training shall occur annually

* Employees responsible for responding to medical emergencies
shall be trained in the use of AED’s if an employer’s emergency
response plan includes the use of this device

» Refresher training shall occur annually

Fe o

Emergency Response Training - ERT

* Training Verification
* Employers shall verify at least annually that
employee training required by NFAP 70E 1s current

* Documentation

* The employer shall document that the training has
occurred

* Documentation reinforces the importance of
training and refresher training

“
Intiantructurs Trammg & Sataty inaitute ==
° TZEY

27



Electrical Contact Release

Intasvuctura Tramng & Stety Inatauts b 4

9/27/2019

Shock Rescue Kit

*Insulated hook (Sheppard
Hook)

*Rubber gloves

*Rubber blankets or mats
* Other insulated hot sticks
*Dielectric overshoes

*Voltage detector
¢ First aid kit

*All equipment on a rescue
board is preferable

[T —— s
" 224

Electrical Contact Release Procedures

* Evaluate the Scene
« Call911
*  What conditions exist?
* Escape route{s) if needed

* Call to victim
* Maintain distance
PROVIDE FOR YOUR PROTECTION | Number 1 Prionty!

> Release victim
Sheppard’s Hook s preferred!
» Other hot stick available

* Administer First Aid
+ CPR/AED

[ — oo
TEEX
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HIGH YOLTAGE

31
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EXUAUST F AN o LIGHTING PANEL LP
. TRANSFORVIR

YR

A

%

Ly
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Intrastructuca [rasmy & Fatnty tnetaute ==Y
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SENTRY PROTECT MLUS.
PANEL

9/27/2019
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Review:

sDangers of Arc Flash

«Approach Boundaries for Qualified

Requirements
*Posting of Arc Flash Labels
+LOTO Procedures

sEnergized Electrical “Live” Work
Permit
sEmergency Response Training

Intrasructure Tramig & $atesy Instiuta b 4

9/27/2019

& Unqualified Persons ’ nS?
*PPE (Fire Resistant) Clothing & Tool Ques |

Electric Meters
Overview
*Types of meters
*Applications and use of meters
*Inspection of meters

*Safety
st r ualura Trawuny A Saisty thathute I'-::?X
Digital Meters
Multi- Meter * Measures unknown

by measuring time
* LEDs connected to
count and store cycles
* Display updated by
capacitor discharge

Intvaniuciora Teaming & Safaty Inaldute 7=y
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€01 54

Measurement Instrument

Voltage

» Current
Resistance
» Wattmeter
« Power factor

Intrasnuciuca Trasing A Sately bnatauts ety 4

9/27/2019

Connecting a
Voltmeter

b
SCRNE

" ()WCI) | 070@
foe V) b
o Intinstructure Liammg & Salety inaldvte Fxts 4
Connecting an Ammeter
T (\@% : ‘
<I’o:L;] ( ED
I |
- FEEr
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Resistance Meters

* Ohmmeter

* Megger

* Hy-pot

| © Precautions

—Own power supply
—Deenergized circuit
—High voltage output

91810

hnabactrs Tramng 8 Satty it res)
o & sey ==

9/27/2019

Mega-ohmmeter

+ Measuring insulation resistance on an AC motor
- UOM -~ Mega-ohm {Million Ohms)
- Ground lead connects to machine frame
~ Ungrounded lead connects to coil aircurt

— Cireait must be 1solated

PPea

syt Tramas 4 Sy ikt o=,
v 124

Formula

Rated Volitage

Mega-ohms =
KVA Rating

100

+ 1000

< 1HP =746 W

* Rule of thumb for minimum insulation resistance 1s 1 Meg per thousand plus a
thousand

ev1 510

Intrastuciors Tramng & Safwty Mstauta ety 4
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Formula

460 Volts

Mega-ohms =
373 W

100

+ ¥ HP 3 phase motor

< 458 + 1000 = 1 4 Meg Min Ins Ressstance

+ 1000

9/27/2019

P g0
Tt wt uetars Tramna & Safoty Inatduta rEsy
Watt-Hour Meter
« Measures truc power
+ Components
- Voltage coil
~ Current cort
+ Two types
- Self contained (CL 100, 200, etc )
— Instrument rated (CL 10 20, etc )
FITIREY -
Ineantvoture Tramng & S3feey Insttute V25
p
Ohms Law
RN
Infenatiuciurs Trainig & Safety tnaisulo ’____l
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Ohm’'s Law

« Current s equal to the pressure divided by the resistance

« Current flow s INVERSELY proportional to the resistance

€1 T
Inhiastructurs Tonming & Satuty Instiuta

9/27/2019

Power Circle

LI
Intesatructire Teowng & Safasy nateute

PP - Power (measured i watts, - W)

| = Cutrent (Measure i anmpures or amps
= Volthge (measured in volts - V)

. = Resistance (moasured in ohms - [¢))

Ay
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Comparisons

~ Mow n one direction

\
* Direct Current ‘
'
|
+ Alternating Current |
~ Changes direction .
- Value expressed m
frequency hertz or cycles
~ Can be modified

Inftnauuclore Teauung 8 Yatoty Matauts ———

9/27/2019

AC Sine Wave

| A 210 .
o4 210” %20 g
10 55 00 1501300 | i
o
o 4\ /
N /
. ERY /

it g

DEVELOPING A CURVE

Intcasbychore Tramng & Satety Instagts =Er

AC Sine Values

+ Maximum or peak
- 90 degrees of maximum
* Average
- €quals 0 637 maximum value
+ Root mean sguared (RMS)
~ Expressed value in AC
— Equals 0 707 maximum value

Ty

e tre tramumg X Aty ontutn o
17 4
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Sine Wave Profile

Peak

RMS-The Metered Value

Avcerage

™

J— ==
u b ey 7z=x

9/27/2019

Three-Phase Systems

* Delta
~Line voltage /

~No established /
relationship to ground /

—Return on Phase at zero

—All connections must be
phase to phase

IR
Inhastructurs Teamng & Sntety Insteute pps
==Y

Three-Phase Systems

* Wye
—Offers both line and phase vo|tage{*777777
~Ground established
—Normally four-wire configuration /
~Ungrounded three-wire uncommon

€p1 08
Intrastucture Tranog & Sataty inatkute oo
o P ¢
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Voltage Checks

*Select the Meter
—Adequate for values
—lnspect meter
—Wear proper PPE

* Take readings

* Analyze information

0 A Yatay et ==Y

9/27/2019

Testing the Phase Voltage

Ty & Sutwy It ==
9 Seie TZ=X

Testing Incoming Line Voltage

{ ‘ﬂ ) ﬂ‘;} vat |
]
- “Lonp .

41



Testing for Back feed

9/27/2019

Testing for Back Feed

Testing for Ground

PES

v | —J ) W—w‘w
| ,(muu %

g

—
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9/27/2019

Testing for Short

Vvt

=24

Standard Service

*Values
—120 two wire

—240 three wire
—120/240/208 3@-4W
—120/208 3(-4W
—240 3¢9-3W

-480 3¢-3W
—277/480 3p4W

Questions ?

FEEX
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